Role of leukocyte-endothelial cell adhesion in radiation-induced microvascular dysfunction in rats.
Recent evidence suggests an active role of endothelial cells and inflammatory cells in radiation-induced vascular dysfunction and organ damage. The aim of this study was to characterize the endothelial cell-leukocyte interactions, their molecular mechanisms, and the associated microvascular dysfunction in postcapillary venules exposed to ionizing radiation. Leukocyte rolling, adherence, and emigration and leakage of fluorescein isothiocyanate albumin in rat mesenteric venules were measured in control conditions and at 2, 4, and 6 hours after abdominal irradiation. Some animals were treated with monoclonal antibodies against leukocyte (CD18) or endothelial cell (intercellular adhesion molecule 1, P-selectin) adhesion molecules before radiation and 5 hours thereafter. In comparison with controls, irradiated animals had a marked increase in the number of rolling leukocytes at 2 hours after radiation. In animals studied 6 hours after radiation, a significant increment in the number of adherent and emigrated leukocytes was observed. This was associated with an increased permeability to fluorescein isothiocyanate albumin. Treatment with antibodies against either CD18 or intercellular adhesion molecule 1, but not P-selectin, significantly attenuated leukocyte adherence, emigration, and the increase in permeability induced by radiation. Radiation-induced leukocyte adherence and emigration involves an interaction between CD11/CD18 on leukocytes and intercellular adhesion molecule 1 on vascular endothelium. These interactions are implicated in the early increase in vascular permeability after irradiation.